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ADVERTISEMENT. 


THE long continuance of the late inclement weather, 
and the immenſe quantities of ſnow upon the ground, have 
hitherto been inſuperable bars to the projected actual ſur- 
vey of the intended Canal between Newcaſtle and Car- 
liſle; but from the preſent advanced flate of the ſeaſon, 
thoſe impediments to the undertaking will in all probability 
be ſpeedily removed, when the author hopes he will be ena- 
bled to preſent a Report that will merit the approbation of 
the numerous and reſpectable ſubſcribers. In the mean 
time he has taken the liberty of throwing together a few 


Summary remarks on the Canals of the ancients, by whom, 


even in the dark and ruder ages of the world, works of 


that nature were beheld with the reſpect to which their 
extenſive uſefulneſs ſo amply entitles them. One view in 
this is, to excite in the boſoms of his countrymen the ſpirit 
of national improvement ; and by laying before his readers 
ſuch an example as Peter the Great, (to whoſe unwearied ' 
perſeverance even the fleril and frozen ſhores of Ruſſia 
were diſarmed of their ſeverity ) he would wiſh to convince 
them that difficulties, however great, are overcome by ap- 


plication, and that the art of uniting countries by Canals, 
| though 


\ 
i 
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though known and practiſed by our forefathers, is till capa- 
ble of large advances.———Of any emolument ariſing from 
this publication, as he did not undertake it with that hope, 
he will feel no dejeftion in the diſappointment ; his ut- 
moſt aim will be completely anſwered, if, by compreſſing 
into a ſmall compaſs the ſentiments of others on his favorite 
purſuit, he can afford any amuſement to thoſe whoſe patron- 
age and encouragement it will be his pride and Judy ro 
deſerve. 


Marca 6, 1795. 
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A SHORT 


HISTORICAL ACCOUNT, &e. 


GENTLEMEN, 


— 


As every projector of public undertakings of magnitude 
and utility would think himſelf happy to communicate 
information in the cleareſt and plaineſt manner, it has been 
my endeavour, in the ſubſequent pages, to convey my ideas 
without calling in the aid of ſtyle, or introducing unneceſſary 
ornament ; and as inland navigation is little known in this 
part of the kingdom, I will firſt briefly deſcant on the an- 
tiquity of Canals, which were perfectly well known and un- 
derſtood by the ancients. 

We find numerous traces of them in ancient Greece, made 
at ſo early a period, that the knowledge thereof. has been 
loſt for many ages. I think the Perſians gave the Babylp- 
nians a ſpecimen of their knowledge in canal and drain cut- 
ting, when they conquered that. proud city. The ancient 
Romans were too ardently engaged in enſlaving the reſt of 

mankind, to leave many ſpecimens of this kind of art behind 

them. But when we conſider they were engaged in 
almoſt one continued war, from the foundation to the diſſolu- 
tion of their empire, it is not be wondered at ; as war is, and 
ever will be, the enemy of art. Diodorus informs us of a 
Canal cut from the Nile to the Red Sea; which, according 
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to Herodotus, was begun by Necos, the ſon of Pſammetichus, 
and continued by Darius, King of Perſia ; but was laid aſide 
by the advice of ſome ignorant perſons, who aſſerted it would 
lay Egypt under water, becaule the land was below the level 


of the Red Sea. How evident it is that thoſe adviſers never ſaw /,,v- 4+4 


modern Holland ! But Ptolemy the ſecond, having more diſ- 


cernment, finiſhed the undertaking ; which rendered it one of 


the firſt works in the then known world. "This Canal was wide 
enough for two galhes to paſs abreaſt of each other; was 
termed the length of four days ſailing ; and was far ſuperior 
for utility, dimenſions, trade, and commerce, to any Canal, 
at that period, in the univerſe. The wealth of India, Per- 
fia, Arabia, and great part of the kingdoms on the coaſt of 
Africa, was brought by ſhipping to the Red Sea, and by this 
vaſt Canal conveyed to the Nile, whence it was diſtributed 
by the Mediterranean, not only to Greece and Rome, but 
to all the ſurrounding nations. Ourſelves, and other northern 
nations, were ſupplied from thence, by the Venetians, with 
thoſe articles, until the Portugueſe diſcovered the way to 
India by the Cape of Good Hope. Since that period, this 
Canal has grown much into diſuſe, and has been, by neg- 
lect, laid aſide; to which, probably, policy has been the 
greateſt cauſe. | 
We have accounts of the beautiful ancient Canal, Faoua, 
cut from the Nile to Alexandria, by Ptolemy. This Canal 


had numerous magnificent aqueducts, the ruins of which 


are remarkably perfe&, although it is above two thouſand 
years ſince they were firſt erected. 

Strabo informs us of a great Canal between Alexandria 
and Canopus. Herodotus ſays, the ſtones for building the 
Temple of Latona, in Egypt, were brought down this Ca- 


nal to the Nile; — a diſtance of nearly two hundred leagues. 
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The Canals of the ancients were too numerous to ſignalize 
them here; but I cannot leave the ſubject without obſer- 
ving, that they knew not the uſe of our modern locks, nor in- 
clined planes, conſequently how immenſe muſt have been 
their expence and labour to obtain ſuch long levels ! 

If we turn our eyes to China, how are we ſtruck with 
wonder at their grand ideas in Canals, which are alſo too nu- 
merous to deſcribe, I will therefore confine myſelf briefly 
to one called the Royal Canal: it is certainly a maſter-piece 
of art, and was finiſhed about the year 980. Thirty thou- 
ſand men were employed on it for forty-three years. It runs 
nearly North and South; extending from the city of Canton, 


to the extremities of the empire. By it all kinds of foreign 


merchandize enter that city, and are conveyed directly to 
Pekin, being a diſtance of 825 miles; its breadth is fifty 
feet, and its depth a fathom and a half; and it has brick 
and ſtone fides the whole way. They do not, as is uſual in 
this and other countries, give the banks an angle of 455 
ſlope to make them ſtand; the expence of building thoſe 


perpendicular walls muſt have been immenſe, but they 
certainly waſted leſs ground by this proceſs. On this 


Canal are veſſels of great burthen, which ſometimes ſail, and 
at other times are rowed with oars, or towed by men. — 


There are uſually about ten thouſand fail in this Canal, which 


paſs through, or near, forty large cities. It has 75 vaſt 
ſluices, or reſervoirs, for water; ſeveral thouſands of draw 
and other bridges acroſs it; and innumerable Canals are cut 
from this main trunk, which extend themſelves to almoſt 
every part of the empire. It is aſtoniſhing that the Chineſe, 
a people admired for their ingenuity, have not yet got the 
method of locks or inclined planes. When they bring a 
veſſel from a lower to an upper level, which is ſometimes the 
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taſe, they do it by a great number of men heaving at 4 


capſtan, tackles, &c. They uſually ſend them from the up- 
per to the lower level by a fluſh of water, in a race or ſluice 


made for that purpoſe; by which means they paſs like an 


FOR 


arrow from the bow. It is a dangerous method, and can on- 
ly be practiſed by ſmall veſſels. Nothing, that I have ever 
yet ſeen, excels the ſimplicity of the modern lock. All pri- 
vate property, by the law of the land, in China, is obliged to 


give way to the making of Canals; even the pleaſure ground 


and gardens belonging to the Emperor himſelf, are not held 
ſacred. Ia the beginning of new works of this kind, the 
greateſt Mandarin in that part of the country is the firſt man 
that puts a ſpade in the earth; and after an oration from him, 


the work proceeds. All Canals executed in that country, are 
done at the expence of its government. How much better is 


this than the purſuits of war, of conqueſt, and diſſipation ! 
They have an excellent method of compelling all the criminals 
to work on thoſe public undertakings; a plan highly worthy 
the imitation of this country, could ſomething ſimilar to this 
method be adopted. In reply, it may be ſaid, that it would not 
be fit work for criminal women : I can affirm for a truth, I have 
been engaged on a Canal, where I have ſeen women working 
with great dexterity, both 1n filling barrows, and running 
ſtages with them; which, I think, is by no means ſo ideli- 
cate a ſight, as ſeeing women aſcend loaded up ladders, to aſ- 
fiſt bricklayers; which is too much to be ſeen in this part of the 
country, —In China one large Canal generally runs through 
every province; from that a number of ſmaller ones, which 
are ſub-divided, and extend themſelves to every town or vil- 
lage of any conſequence in the province. The overflowing 
of thoſe Canals generally terminates in lakes or large reſer- 
yoirs, from whence it is drawn, in dry ſeaſons, to flood their 
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low lands, and render their country both beautiful and fruits” 
ful. As to the ſums that are raiſed to the Chineſe govern- 
ment, from many of theſe Canals, they are immenſe. Before 
I take your attention from this part of the world, I would 
wiſh to mention the Ganges and Barrampoo rivers, toge- 
ther with their numerous branches, interſecting the country of 
Bengal; which, by the aſſiſtance of manual labour, has been 
made a compleat inland navigation. So equally and admira- 
bly diffuſed are thoſe almoſt natural Canals, through the coun- 
try, that there was little left for art to perform. It is ſuppo- 
ſed that thoſe inland navigations give employment to thirty 
thouſand boatmen; which will not create ſurpriſe, when it 
is known that all the ſalt, and a large portion of food, conſu- 
med by ten millions of people, are conveyed by water within 
the kingdom of Bengal and its dependency. Add to this, 
the tranſport of commercial exports and imports, eſtimated at 
two millions per annum; the interchange of manufactures, 
and produce, throughout the whole country, fiſheries, and 
other articles. The veſſels made uſe of in thoſe navigations, 
are from one hundred and cighty tons, to the ſize of a com- 
mon wherry. "Thoſe from thirty to fifty tons are reckon- 
ed the moſt eligible for tranſporting merchandize, &c. 

The induſtrious Hollanders have, with the greateſt care 
and labour, cut a multitude of Canals in every part of the 
low, ſwampy, and boggy Provinces they inhabit ; which, 
before the preſent unhappy war, in point of commerce, 
riches, population, and extenſive trade, were ſuperior to any 
other nation on the face of the earth, conſidering the ſmall 
ſpace of land they inherited, and one-third of that at leaſt 
has been gained from the ſea, by the means of vaſt dykes and 
mounds, made by prodigious labour and at great expence. 


The whole country is interſeQed with innumerable Canals, 


* 


and may be compared to a number of public roads and high- 
ways; as the latter, with us, are continually filled with 
coaches, waggons, carts, and horſemen, going to and from 
different cities, towns, and villages; ſo, in the former, the 
Hollanders in their boats, pleaſure barges, trekſchuyts, and 
other veſſels, are continually journeying and conveying goods 
for conſumption or exportation, from the interior parts of 
the country to their great rivers.— An inhabitant of Rotter- 
dam may, by means of thoſe Canals, breakfaſt at Delft or 
the Hague, dine at Leyden, ſup at Amſterdam, and return 
home that night. By them a prodigious inland trade is car- 
ried on between Holland, France, Flanders, and Germany ; 
when frozen over, they travel on them with ſkaits, and per- 
form long journeys in a ſhort time : Heavy burdens are con- 
veyed on carts, ſledges, and ice-boats. The yearly profits 
produced by thoſe Canals are almoſt incredible : But it is 
certain they amount to more than 250, oool. for about forty 
miles of inland navigation, which is 6251. per mile; the 
ſquare ſurface of which mile is not quite ſeven acres and a 
half of ground; a proſit ſo amazing, that it is no wonder 
other nations ſhould attempt to imitate them. 
The Canals of Oſtend, Ghent, and Antwerp, are much 
out of condition; there is not that commerce on them there 
uſed to be; but the country round them poſſeſſes great 
wealth, and is extremely populous. ä 
The cities in Flanders are by no means in the flouriſhing 
flare they were in ſome centuries paſt; their Canals were then 
numerous and kept in good order, and were filled with veſ- 
fels laden with merchandize from every part of the world. 
But Holland on one ſide, and France on the other, have not 
only encroached on their territories, but diminiſhed their 
trade. 


1 
trade. The city of Amſterdam roſe to opulence on their 


decline. 

The Canals in Holland are generally ſixty feet wide, and 
ſix feet deep. They are cleanſed from time to time, and 
the mud fold for manure, which produces great profit. 
Their Canals are generally upon a level: Of courſe, locks 
are not neceſſary. | 

The more northern countries of Denmark and Sweden 
cannot be noticed for numerous Canals; yet Sweden has 
been at great expence and labour to make ſome of her rivers 
navigable, and has ſucceeded in part. As to their Canals 
in general, they have been exceedingly unfortunate, the face 
of the country being ſo much againſt them. One Polham, 
an engineer, ſpent them many thouſands by his chimerical 
ſchemes. To enter into what he did, would be neither 
inſtructing nor amuſing. One of the beſt Canals they have 
is the Carlſgraf, begun by Charles the ninth, part executed 
by Charles the twelfth, part by Adolphus Frederick, and 
finiſhed by Guſtavus, in 1768. 

In Denmark the junction of the two ſeas is formed by the 
Canal of Kiel, through the Duchy of Holſtein, runs into the 
river Eyder, paſſes Rindſburgh, and falls into the German o- 
cean at Tonningen. The. Canal begins about three miles 
north of Kiel, at the mouth of the rivulet Lewenſawe. The 
diſtance from its beginning to its laſt ſluice at Rindſburgh is 
twenty-ſeven Engliſh miles; and of fix miles and a half of 
the river made navigable, only twenty miles and a half were 
cut. It was begun in the year 1977. The utility of this 
Canal is evident, in preventing many veſſels from taking the 
Circuit round Jutland. Veſſels not exceeding one hundred 
and twenty tons, nor drawing above ten feet water, may paſs 
immediately from the Baltic to the German ocean, When 

Peter 
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Peter the Great, Czar of Moſcow, was in Holland, he was 
ſtruck with the induſtry of the inhabitants, and the ingenuity of 
making their Canals, whereby they raiſed a ſmall, marſhy 
tract of land into a populous and powerful flate. That great 
Prince, when he returned into his own country, formed ſome 
of the grandeſt deſigns for inland navigation through Kuſſia, 
by which he could convey the rich commodities of Perſia to 
his new city of Peterſburgh. They were firſt to be tranſ- 
ported by the Caſpian fea to Aſtracan, and thence to the 
mouth of the river Wolga, and by a junction of Canals into 
the river Meſta, and the lake Novogorod, and thence intq 
the lake Ladoga, and by the river Neva to Peterſburgh, be- 
ing a courſe of 460 miles. He likewiſe projected a commu- 
nication between the rivers Don and Wolga, which were to 
Join the river Occa by another Canal, and thus effe& a navi- 
gation to Moſcow by the river Moſca, and afterwards by ſe- 
veral other Canals of communication, through the river Divi- 
na, to the city of Archangel, on the White Sea; and laſtly, 


the commodities from Archangel and the adjacent countries 


were to be conveyed through the river Onega, to lake One- 
ga, by a Canal; and alſo through lake Ladoga, which lies 
at the foot of the Gulph of Finland, by the river Neva, to 
Peterſburgh. 

The death of this Monarch prevented the * 
of theſe grand undertakings; but they have been in great 
part executed ſince that period. They were begun in the 
year 1698, by a German engineer, named Breckell, who had 
little judgment in Canal cutting. During the firſt year he 
had 12,000 men under his command, digging, &. Moft 
of their labour was loſt in one night. He fled the coun- 
try, fearing the Czar's reſentment, who immediately employ- 
ed, at a liberal ſalary, a Mr John Perry, an Engliſhman, a 

perſon 
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perſon well acquainted with river navigation, and well quali- 
fied for carrying on the greateſt works; he rendered Ruſſia 
eſſential ſervices by his abilities; and what was left un- 
done by Peter the Great, has been carried on with the ut- 
moſt aſſiduity by his ſucceſſors. 

A communication is now effe&ed between the Baltic and 
the Caſpian ſeas, by which a navigation is now opened to Per- 
ſia. A new communication with the river Wolga is like- 
wiſe undertaken, Several other works of this kind are car- 
rying on for the benefit of trade and commerce, by order of 
the preſent Empreſs. The immenſity of the inland naviga- 
tion in Ruſſia may be judged of from ſome of their Canals ; to 
mention all would be tedious. In the year 1778, four thou- 
fand nine hundred and twenty-ſeyen veſſels paſſed through 
the Canal of lake Ladoga. Some of the moſt rapid rivers 
in Ruſſia (occaſionally navigated) are the Twertza, near 
Apezenſkoe Radok, cf ſo rapid a current, that veſſels ſhoot 
along within the .hour frequently twenty miles ; the fall of 
the river in this place is one hundred and twenty-two yards 
and a half perpendicular in twenty miles. There is, perhaps, 
no part of the world in which inland navigation is carried 
through ſuch an extent of country as in Ruſſia ; it being 
poſſible, in that empire, to convey goods by water, 4472 
miles, from the frontiers of China to Peterſburgh, with an 
interruption of only about 60 miles; and from Aftracan to 
the ſame capital, through a ſpace of 1434 miles; a moſt 
aſtoniſhing track of inland navigation 

Very numerous are the Canals in France already eonſtruct- 
ed, and they have many more in agitation. The firſt which 
hiſtory gives us an account of was projected by Lucius Verus, 
who commanded the Roman army in Gaul, under the Em- 
peror Nero, to join the river Moſelle with the Rhine, The 
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Canal of Briare, called alſo the Canal of Burgundy, was be- 
gun under Henry the Fourth, and finiſhed in the reign of 
Louis the Thirteenth. It forms a communication between 
the Loire and the Seine, and, conſequently, to Paris. It 
begins from the Loire at the town of Briare, paſſing by Cha- 
tillon-ſur- Loing, to Montargis, where it takes the name of 
the Canal of Montargis; juſt above which town it joins the 
Canal of Orleans, and thence proceeds on, in one Canal, by 
Chau, Landau, Nemours, and Mout, and falls into the Seine 
near Fontainbleau. It is of the greateſt utility to all this 
part of France, and even to. Burgundy. This Canal has 
forty-two locks and ſluices; and by it Paris is ſupplied with 
corn, flour, and proviſions, as well as the other productions 
of ſeveral provinces. The Canal of Orleans, which joins this 
Canal near the town of Montargis, was begun in 1675, to 
effect a communication between the Seine and the Loire 
near to the city of Orleans. It is contidesably ſhorter than 
the Canal of Briare, and has only twenty locks and fluices. 
By this Canal the inhabitants perform an inland naviga- 
tion in their bateaux-coches, (coach-boats or water. coaches) 
a voyage (or journey) to the neighbouring towns, and even 
to the city of Paris itſelf, Theſe vehicles ſet out at ſtated 
times and places for the convenience of paſſengers and con- 
veyance of all ſorts of goods; they are large and covered, 
and exceedingly well adapted for the purpoſe. The Canal 
of Languedoc, called alſo the canal of the two ſeas, which 
forms a junction between the ocean and the Mediterranean, 
was firſt projected under Francis the Firſt, but begun and 
finiſhed under Louis the Fourteenth : It does honour to the 
able miniſter Colbert, and to Riquet the engineer who con- 
ducted the work. This amazing undertaking was begun in 
1666. It has anſwered almoſt every expectation formed 

| | | from 
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from it, and has eſtabliſhed a ready communication between 
the two fertile provinces of Guienne and Languedoc. 'This 
Canal extends from Narbonne to Thoulouſe. It receives 
ſeveral little rivers as feeders in its way, and is provided, at 
proper intervals, with one hundred and fourteen locks and 
fluices. In ſome places it is conveyed by aqueduQts over 
bridges of incredible height and ftrength, which under them 
give paſſage to other rivers. Near the town of Beziers it 
was conveyed under a mountain by a tunnel (a method which 
has now become common) 720 feet in length, cut into a 
lofty arcade, and the greateſt part of the way lined with 
free-ſtone, excepting towards the ends, where it is only hewn 
through the rock, which is of a ſoft ſulphurous ſubſtance. 
The expence of this work was thirteen millions of livres, 
about five hundred and forty thouſand pounds ſterling ; of 
which the King contributed ſeven millions, and the province 
of Languedoc the remainder. This Canal begins at Cette 
in the Bay of Languedoc; its length between Port de Cette, 
on the Mediterranean and Tholouſe, is 152 Engliſh miles, be- 
ſides a river navigation from Thoulouſe to Bourdeaux, which 
is above 100 miles more; ſo that the whole length of inland 
navigation is above 250 Engliſh miles between the ſea-ports. 
Its breadth is 144 feet, and its depth 6 feet. The expence | 
of this aſtoniſhing work was nothing in compariſon with its 
utility; it was executed moſtly by the diſhanded ſoldiers and 
ſeamen on the reduction of the French army and navy after a 
war. 

I will juſt mention the number of Canals already executed, 
and ſome others projeted.—The number executed is 32 
and 23 more are projected; ſome of which have been Th | 
even ſince France has been involved in her preſent troubles. A 

Spain is a vaſt body without ſubſtance, which has greater 
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riches than firength, The mines of Mexico and Potoſi fur- 
niſh that kingdom with means to purchaſe every thing except 
liberty; but Bigotry and Superſtition, together with the In- 
quiſition, prevent the ſubjeQs of other countries from emi- 
grating to it, and population is far from being encouraged ; 
the pride of the Spaniards will not permit them to cultivate 
their lands, which are ſome of the fineſt in Europe, nor to 
apply themſelves to commerce; and, notwithſtanding all their 
riches, their country is barren, and the body of the people 
poor and miſerable. 

The internal parts of Spain are as capable as, if not more 
ſo than, any country in Europe, of receiving the improve- 
ments of inland navigation, and there is no country in the 
world to which they are more neceſſary. The great rivers 
Ebro, Guadalquivir, Guadiana, Tagus, Duero, and Minho, 
riſe in the middle of the kingdom, and run into the ocean 
and Mediterranean: And there are beſides many others of 
leſs note, from which navigable Canals might be made to in- 
terſect the interior parts of the country, at a very reaſonable 
expence. 'The profit of ſuch undertakings would be im- 
menſe; for it will ſcarcely be believed, that even in this en- 
lightened age, the Spaniards carry the products of the inte- 
rior parts of the country, which chiefly conſiſt of wine and 
dil, in large leathern bottles, on the backs of mules and aſ- 
fes, from one province to another. Grain alſo is conveyed 
in like manner to thoſe parts of the country which grow 
none, although the climate is perhaps the fineſt in the world. 
Spain has, however, made ſome attempts in the way of Ca- 
nals to improve ſome interior parts of the country. In the 

ear 1785 the famous Canal of Arragon began to juſtify the 
opes which had been entertained of it. Since the reign of 
Charles the Fifth ſome ſmall veſſels from Tudela arrived at 
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Saragoſfa, where they were received with the moſt lively de- 
monſtrations of joy. The country or province of Arragon 
is already planted with thouſands of olive and other trees. 
The cities and towns, which formerly were condemned to 
drought and ſcarcity, are now ſupplied with fiſh and water 
from theſe Canals; Spain has had many other Canals pro- 
jected by a French engineer named Le Maur: She has had 
ſome begun, which, through bad management, have been laid 
aſide, 

In Spaniſh South America it has frequently been propo- 
ſed to cut a'canal through the Iſthmus of Darien, from Pana- 
ma to Nombre de Dios, to effect a ready communication be- 
tween the Atlantic and South Seas, and thus open a ſtraight 
paſſage to China and the Eaſt-Indies; an immenſe idea; 
and, I doubt not, will ſome day be executed. _ 

In Pennſylvania, North America, the river Swetara, 
which falls into the Suſquehanna from the north-eaſt, is na- 
vigable fifteen miles. It is now in contemplation to cut a 
Canal about twenty miles from the river Swetara to the river 
Tulpehoken, a branch of the Schuylkil. Should this be ef- 
fected, a paſſage would be open to Philadelphia from the Ju- 
niatta, the Tyoga, and the eaſt and weſt branches of the Suſ- 
quehanna, which water at leaſt 15,000,000 acres. From 
this junction the general courſe of the river is about ſouth- 
eaſt, until it falls into the Cheſapeak Bay, juſt below Havre- 
de-Grace : It is about a mile wide at its mouth, and is navi- 
gable for ſca-veſſcls only about twenty miles, on account of 
its rapids. The banks of this river are very romantic, parti- 
cularly where it paſſes through the mountains: This paſſage 
has every appearance of having been forced by the preſſure 
of the water, or burſt open by ſome convulſion of Nature. 
Several improvements are carrying an in the Straits of Vir- 
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ginia, which will terminate near the new-intended city of 
Waſhington. Early in the year 1785 the Legiſlatures of 
Virginia and Maryland paſſed acts to encourage opening the 
navigation of this river. It was eſtimated that the expence 
of the Canals and other works would amount to 50,000). 
ſterling ; and ten years were allowed for their completion. 
At preſent the Preſident and Directors of the Incorporated 
Company ſuppoſe that 45, oool. will be ſufficient for the un- 
dertaking, and that it will be accompliſhed in a ſhorter time 
than was eftimated. Numerous are their other projected 
Canals; ſome for connecting lakes with rivers, and others 
for nearer communications from the eaſt to the great river 
Miſſiſippi and Ohio. In ſome parts in which I have been on 
that vaſt continent, I have ſeen ſmall rivulets eroſſing flat 
grounds like Canals, cut by Nature: Never did I ſee a coun- 
try better qualified for inland navigations. There is one eſ- 
ſential article in their favour, that if they be judiciouſly ma- 
naged, they never can want water. 

As ſo many Europeans are conſtantly emigrating to her 
as to a land of Peace, her population muſt ſoon become very 
conſiderable; and as a ſpirit of emulation is ſprung up a- 
mong the natives for improving their country, there is no 
doubt but canal cutting will be carried to the greateſt per- 
fection amongſt them: I think the greateſt proof of it is, 
their ſo early beginning works of this kind after a diſtreſſing 
aud expenſive war with this country. 

Ireland is not without her Canals ; but I ſhall principally 
treat on the one from Dublin to the river Shannon, which 
was originally planned by Mr Omes, (the engineer to the 
Lagan navigation) and carried on under his directions from 
Dublin into the Bog of Allen, at the expence of 77,000l. 


When the work was advanced thus far, it was diſcovered that 
\ ſeveral 


13 
ſeveral capital miſtakes had been committed in the levels, - 
the water in ſome places of the Canal ſtanding four or five 
feet deeper than in others“; in conſequence of which miſ- 
take, the work being almoſt at a ſtand, in the year 1970 the 
Members of the Right Honourable Navigation Board called 
in Mr Vallancy, who vainly ſubſcribes himſelf © Dire&or of 
Engineers,” to ſurvey the works, and adviſe what was pro- 
per to be done; but not being ſatisfied with Mr Vallancy's 
Survey and Report, they called in Mr Tait, engineer, who 
differed very widely from Mr Vallancy in almoſt every part 
of his Survey and Report; and has in general aſſigned good 
reaſons for ſo doing. Since that time ſome other engineers 
have been conſulted, and vaſt ſums of money have been ex- 
pended on this Canal. The failure of this great work, which 
at firſt might have been ſo very eaſily completed at a mode- 
rate expence, may juſtly be attributed to the want of an ac- 
curate and well-digeſted Plan and Survey ; for it does not 
appear there were any material difficulties in the whole line, 
but what might have been overcome with great eaſe had the 
work been properly conducted. The courſe of this Canal is 
from the city of Dublin, over the rivers Little Morrell and 
Great Morrell, and then acroſs the river Liffy, by Dowin- 
go and the Iſle of Allen into the Bog of Allen, and into the 


* From the beſt authority I can aſſert, that at the Meeting at Hex- 

| ham, a Gentlemar hinted he could wiſh to ſend for, and employ, per: 
ſons from Ireland at three guineas per day, as levellers in the line of 

our intended navigation. Should that be the cafe, I hope we ſhall have 

better ſpecimens than thoſe given on the Dublin Canal.—l preſume 

the levels 1 ſhall produce in my Report, though taken by a native of 

this country, on inveſtigation, will be found as accurate as any taken 

by Hibernians, 
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river Maiden at Tullimore, which goes into the Bruſna river, 
and falls into the river Shannon, near Moys-town. A Canal 
is cut out of the Grand Canal in the middle of the Bog of 
Allen, into the river Boyne, at Edinderry, and another near 
Clonbullock, into the river Barrow to Moneſteraven, and into 
another branch of the ſame river at Portarlington ; another 
cut is alſo made to Naaſtown, and a fourth to Johnſtown : 
Several more cuts, equally uſeful, are in contemplation, the 
navigation being far from complete. The whole length of 
the cut from Dublin to Shannon is ſixty-one miles and a half. 
I have before obſerved that the expence of carrying this 
Canal through the Bog of Allen in the year 1770, when a 
flop was put to it till further and more accurate Surveys 
ſhould be taken, was 77,0001. ; New Surveys have been ſince 
made, and other engineers appointed ; but notwithſtanding 
the vaſt quantity of money laid out, or rather ſquandered a- 
way upon it, it {till remains, in ſome meaſure, unfiniſhed, — 
Arthur Young, Eſq; Fellow of the Royal Society, in his 
travels through Ireland in the year 1790, ſays, that from au- 
thentic information, this Canal, with all its faults and blun- 
ders, has already coſt above half a million of money, yet it was 
ſtill, at that period, far from being complete; and is, in fact, 
what may be called a mere job. Conſiderable ſums of money 
have been ſpent to render the Newry Canal perfect. The 
Iriſh have taken the greateſt pains to render many of their 
rivers navigable z the beſt proof is the liberal ſums the Iriſh 
Parliament have granted for that purpoſe, ſince the year 
1753, which, from a copy of the Iriſh Journals in the Houſe 
of Commons, appears to be 329,1011. ;—an evident proof 
that they have ever been very liberal to ſerve public under- 
takings. 
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In treating on Canals in this our own iſland of Great Bri- 
tain, I think it expedient that I ſhould mention the firſt 
one executed called Cardyke, as it is the moſt ancient ; but 
whether it was intended for the purpoſe of inland navigation, 
is impoſlible to be determined, different authors having aſ- 
ſigned to it different uſes; but as it is cut from the river 
Nyne, a little below Peterborough, into the river Witham, 
three miles below Lincoln, there is great reaſon to ſuppoſe 
that it was intended to join the two rivers. It is probably a 
work of the Romans, and was forty miles in length, though 
it is now almoſt filled up, and muſt have been very deep. 
Some authors, however, ſuppoſe it to have been cut by the 
Danes. Moreton will have it to have been made under the 
Emperor Domitian, and urns and medals have been dug up 
near it, which ſeem to confirm this opinion. The Canal for 
ſupplying London with water, commonly called the New 
River, was projected and begun by Mr (afterwards Sir 
Hugh) Middleton in the year rfo8, and finiſhed in five 
years. This Canal begins near Ware, in Hertfordfhire, and 
takes a courſe of ſixty miles, before it reaches the grand ciſtern 
at Iſlington, which ſupplies the ſeyeral pipes that convey the 
water to the city and parts adjacent. Near Hornſey it was 
formerly conveyed over a valley, between two hills, by means 
of a wooden trough ſupported by wooden props, and about 
23 feet in height ; but, of late years, the courſe has been 
changed, and the river embanked. In other places, meande- 
ring round hillocks and rifing grounds, it is confined on one 
ſide by the ſolid hill, and on the other by large thick banks, 
piled, or large mounds. | 
The Sanky Brook Canal was cut from St Helen's to the 
xiver Merſey in the year 1755 ; which proves it to be a prior 
work to that noble undertaking of the Duke of Bridgewater. 

= ot: 
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It was planned and executed by Mr John Eyes, a perſon, 
who, I believe, never ſaw a Canal in his life before. He 
poſſeſſed a conſiderable ſhare of ingenuity, and got through 
the work with credit to himſelf, and ſatisfaction to his em- 
ployers. This Canal leads from the coal pits at St Helen's, 
near Preſcot, to connect with Liverpool by the river Merſey ; 
and was cut to convey coal for the accommodation of the lat- 
ter place. Near this Canal are the large copper works be- 
longing to the Angleſea Company, and alfo the glaſs-works, 
called the Lancaſhire plate-glaſs-works. The length of the Ca- 
nal is twelve miles, with ninety feet fall. The Act of Par- 
liament for making this Canal, was obtained in 1755, and 
impowers to render the Brook, called Sandy Brook, naviga- 
ble. I ſhould not have called your attention to this ſmall 
Canal, had it not been to correct the miſtake that ſome 
have entertained, that the Bridgewater navigation was the 
firſt executed in this country, for the purpoſe of working veſ- 
ſels thereon. His Grace of Bridgewater obtained his Acts 
for his projected navigation in the years 1758 and 1759, 
which was begun and ſo happily executed under his Engi- 
neer, the ingenious Mr Brindley, a man, who, previous to 
that period, was totally unacquainted with Canals. From 
his never being abroad, it was impoſſible he could ſee them, 
and from the poverty of his education, it was impoſſible he 
could learn much from books. But nature was more liberal 
to him in other ways; difficulties which appeared like moun» 
tains to other men, ſeemed to him but as mole hills. In 
ſhort, whatever he undertook, he generally executed with 
the greateſt ſucceſs. The firſt deſign of this Canal was for 
conveying coals from a mine in his Grace's eſtate to Man- 
cheſter ; but it has ſince been applied to many other uſeful pur- 
poſes of inland navigation; This Canal begins at a place 
called Worſley Mill, about ſeven computed miles from Man- 
| cheſter, 
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cheſter, where the Duke has cut a baſon capable of holding, 
not only all his boats, but a great body of water, which 
ſerves as a reſervoir, or head of his navigation. 'The Canal 
runs through a hill, by a ſubterraneous paſſage, big enough 
for the admiſſion of long flat-bottomed boats, which are tow- 
ed, by hand- rails on each fide, near three quarters of a mile 
under ground to'the coal works. There the paſſage divides 
into two channels; one of which goes 500 yards to the right, 
and the other as many yards to the left, and both may be 
continued at pleaſure. The paſſage is in ſome places cut 
through the ſolid rock, and in others arched over with brick. 
Air funnels, ſome of which are' 37 yards perpendicular, 
are cut, at certain diſtances, through the rock to the top of 
the hill. The arch, at the entrance, is about fix feet wide, 
and more than five feet high above the ſurface of the water. It 
widens within, To that, in ſome places, the boats may paſs 
each other; and at the pit it is ten feet wide. The coals are 
brought to this paſſage, or Canal, in little low waggons, that 
hold nearly a ton each ; and, as the work is on the deſcent, 
are eaſily puſhed or pulled along, by a man, on a railed way, 
toa ſtage over the Canal, and then ſhot into one of the boats, 
each of which holds feven or eight tons. They then, by 
means of the rails, are drawn out, by one man, to the baſon 
at the mouth (a boy of ſeventeen years of age has worked 
twenty-one of theſe boats at a time, which at ſeven tons 
each, the loweſt. quantity, is 147 tons brought from the pit 
to the baſon, at the entrance) ; then five or fix of them are 
linked together, and drawn along the Canal by a fingle horſe, 


or two mules, on the banks or towing paths; it is there 


broad enough for the barges to paſs or go a- breaſt; and in 
the courſe of nine miles (a circuit of two miles being made in 
fecking a level) the Canal reaches Mancheſter, 
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The Canal is carried over public roads by means of arches; 
and where not ſufficiently high for a carriage to go under, 
| the r0ad is lowered with a gentle deſcent, and aſcends on 
the other fide. It is carried over the navigable river Irwell, 
and nearly forty feet above it; ſo that large veſſels, in full 
Fail, paſs under the Canal, as under a large lofty bridge, 
whilſt the Duke's barges are at the ſame time paſſing over 
them. It may be proper here particularly to deſcribe the 
noble aqueduct which carries this Canal over the river Irwell. 
At Barion-bridge, three miles from the baſon, begins this 
8queduci, which, for upwards of two hundred yards, con- 
veys the Canal acroſs the river and along a valley: there are 
alſo ſtyps at each end, that may occaſionally be drawn up, 
and the whale intervening body of water let off; which is ea- 
ſily done by drawing a plug, and diſcharging the water into 
the Irwell through a wooden tube. There are many of theſe 
ſtops, or flood-gates, ſo conſtrued, that ſhould any of the 
banks give way, and thereby occaſion a current, they will riſe 
1 by that motion, and prevent, as well the great loſs of water, 
as the damage that would otherwiſe happen by overflowing 
the country. This bridge unites the Lancaſhire and Cheſhire 
parts of the Duke's navigation, which is carried over the mea- 
dows on each fide the river Merſey, and quite acroſs Scale 
Moor, at incredible labour and expence. Mr Brindley cau- 
ſed trenches firſt to be made, and then placed deal balks in 
an upright poſition, from thirty to thirty-ſix feet long, back- 
ing and ſupporting them on the outſide by other balks laid 
length-ways, and in rows, and ſcrewed faſt together, driving 
in ſome thouſands of oak piles, of different lengths, between 
them; and on the front fide he threw the clay and earth, 
and rammed them well together, to form his navigable Canal. 
Alfter thus finiſhing forty yards, he removed the balks, and 
proceeded again as before, where it was deſigned to continue 
| the 
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the Canal. An ingenious method was uſed to fill up the bed 
of the Canal to a proper level. Two long boats were fixed 
within two feet of each other ; between and over them was 
erected a treugh, large enough to contain eighteen tons of 
rubbiſh, The bottom of this trough was a line of doors, 
which, upon drawing a pin, burſt open, and in an inſtant diſ- 
charged the burden. The uſefulneſs of this contrivance is 
evident; from a near convenient ſpot the boat was loaded, in 
a ſhort time drawn to the place wanted, and in a few minutes 
the whole contents were properly depoſited. 

The Bridge for the aquedu& over the river Irwell is built 
all of ſtone, of great ſtrength and thickneſs, Every ſtone in 
the faces has five ſquare beds and fides, well jointed and 
cramped with iron cramps. There are three arches over the 
river Irwell, which, with their piers, are all of hewn ſtone of 
the largeſt dimenſions, and cramped in the ſame manner as 
the others. The centre arch is ſixty- three feet wide, and 
thirty-eight feet above the water, and will admit the largeſt 
barges, which navigate the Irwell, to go through with maſts 
and fails ſtanding. At Combroke, three miles further, is a 
circolar wear to raiſe the water of the Canal to its proper 
height : the ſupply flows over the nave of a circle in the 
middle of the wear, built of tone, into a well, and, by a ſub- 
terraneous paſſage, is conveyed to its uſual channel : there is, 
alſo, a machine to waſh the ſlack, which is worked by water. 
In order to feed that end of the navigation which is near 
Mancheſter, Mr Brindley raiſed, and as it were ſwallowed 
up, the river Medlock, by a large beautiful wear, compoſed 
of fix ſegments of a circle, built of ſquare ſtone, bedded in 
terras, and every ſtone eramped with iron: the whole cir- 
'cumference is 366 yards, with a circular nave of ſtone in the 
middle. The water, when more than ſufficient to ſupply the 
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the navigation, flows over the nave, and down the well as at 
Combroke ; but in order to keep the bed dry during the 
time the workmen were building this wear, he turned off the 
greater part of the water by a cut through the rock. From 
the wharf at this place, the poor of Mancheſter fetch great 
quantities of coals in wheel-barrows, at three-pence-halfpenny 
a hundred weight of ſeven ſcore, which is not one half the 
price which was before paid for that neceſſary article. But 
Mr Brindley, to remove the inconvenience of carrying them 
up Caſtle-hill, cut a large funnel through the centre of this 
hill, into which the barges are introduced ; and by a crane, 
which is worked by a box water-wheel of zo feet diameter, 
and four feet four inches wide, they are landed cloſe to the 
town. This branch of the Canal, to Mancheſter, is 
near ten miles in length, and has been executed, on an ave- 
rage, at the expence of a thouſand guineas a mile. At 
Langford Bridge, the Canal turns away to the right, and, 
crofſing the river Merſey, paſſes near Altringham, Dunham, 
Grapenhall, and Haulton, into the fide-way of the river 
Merſey at Runcorn-Gap, where his Grace's barges can come 
into his Canal from Liverpool. The ingenuity and contri- 
vance diſplayed through the whole work are wonderful. The 
ſmiths? forges, the carpenters' and maſons' work-ſhops, were 
covered barges, which floated on the Canal, and followed the 
work from place to place; by which means there was very 
little or no hindrance of buſineſs from accidents; and as the 
Duke had all his materials in his poſſeſſion, timber, ſtone, 
lime, and coals, from his own eſtates, and ready at hand, he 
has been at little expence except labour. The above naviga- 
tion is more than 29 miles in length ; and, in many places, is 
eight yards wide, and four feet deep. From Worſley to 
Mancheſter, and Preſton Brook, is 29 miles, 2 furlongs, at 

one 
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one level; from Preſton Brook to Low Water, at Runcorn, 
95 feet fall; and the branch to Stockport, 7 miles, 4 fur- 
longs, level, and 60 feet riſe : aſtoniſhing as this work was, 
the whole was completed in five years. The utility and pro- 
fits were ſoon perceived by a diſcerning and trading people; 
and a number of applications were made to Parliament for 
different Acts to join the four great trading marts, London, 
Briſtol, Liverpool, and Hull, by an inland navigation, with 
branches to different manufacturing towns; in all of which 
they happily ſucceeded. I am happy to ſay that Canals in 
this country, already executed, are too numerous to be treat- 
ed on at large in a ſhort work of this kind; I ſhall. only, 
therefore, mention, that, ſince the year 1755, above fifty 
Acts of Parliament have paſſed for different 1inLand xAyi- 
GATIONS. | 

I have often been aſtoniſhed that canal navigation was ſo 
long before it was eftabliſhed in Great Britain, when we ſaw 
ſuch lively examples of its utility in the ſurrounding nations. 
I think the only apology, if it might be termed one, is, in the 
bountiful hand of Providence ſcattering ſo many rivers in 
it. From the beſt authority we are told, © the ground was 
curſed for man's ſake.” I am ſure part of the rivers are inclu- 
ded in it ; for they, like the ground, without great pains and 
labour, yield man but little profit. In this I confine my ideas 
to thoſe of ſhoal water; but theſe, when properly managed, 
always yield the ſurrounding country the greateſt benefit. If 
we are to make the ſuppoſition of two ſtates, the one having 
all its cities, towns, and villages, upon navigable rivers and 
canals that have an eaſy communication with each other 
the other poſſeſſing only the common conveyance of land-car- 
riage ; ſuppoſing, at the ſame time, both ſtates to be equal as 
to ſoil, climate, and induſtry 3 commodities and manufactures 
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in the former ſlate might be expected thirty per cent. cheap- 
er than in the latter; or, the firſt ſtate would be a third rich- 


er, and more affluent than the ſecond; which is one of the 
chief cauſes of the great wealth of China and Holland. The 
laſt· mentioned countries have ſyſtematically encouraged 
Canals and inland navigations at the public expence, and 

neither of them are wanting in wealth, trade, or population. 
Arguments have been uſed by the enemies to Canals in this 
country, that inland navigations tend to diminiſh the number 
of our ſeamen; I have often heard aſſertions of this kind 
made, but never yet met with a perſon who could give a de- 
demonſtration of it; for Canals have not only been the means 
of enlarging our foreign commerce, but alſo of breeding nu- 
merous and uſeful bargemen and boatmen. Although they 
are not capable of being ranked with able ſeamen, it is evi- 
dent that, in that line, they learn the uſe of oars, ſails, and 
ſteering. I think, from the declaration of the preſent miniſter, 
it is evident he means to adopt their uſefulneſs on board his 
Majeſty's ſhips of war for the defence of the country. There 
is another argument uſed againſt Canals, which is, that they 
waſte too great a portion of the land in the countries they 
paſs through. Bur let it be remembered, that one mile of 
Canal, fourteen yards broad, takes up little more than five 
acres of land, and on this Canal one horſe can draw more 
than thirty on the beſt of turnpike roads. It may be fairly 
inferred from this, that the public are ſavers of 29 hor. 
ſes out of 30; add to which, that the ſaving of oat lands, 
which might be cultivated for better purpoſes ; and, beſides, 
how many thouſand pounds are annually paid out of this 
country for the importation of foreign oats, which the univer- 
fal adoption of Canals in the country will do away ? As I 
have before obſerved, Canals have not only been the means of 
| | enlarging 
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enlarging our foreign commerce, but of giving birth to an 
extenſive internal trade, which, with all the advantages at- 
tendant on foreign commerce, hae, perhaps, far exceeded it 
in extent, value, and importance. 

So great has been the effect which theſe Canals, and the 
trade to which they have given birth, have had on our induſ- 
try, population, and reſources, that in many inſtances they 
have entirely changed the appearances of the country through 
which they paſs, which I am confident will be the caſe be- 
tween here and the Weſt Sea, whenever our intended naviga- 
tion is put in execution. 'The reaſons of this change are 
ſufficiently obvious: As conſumers, by means of Canals, we 
are enabled to import more cheaply ; as producers, we export 
with greater facility. Do the materials of a manufaQurer lie 
diſperſed ? Canals unite them, and at the ſame time ſupply 
the perſons employed with every neceſſary at the cheapeſt 
rate: And the land-owner, whether we conſider the ſurface 
of the ſoil, or the mines in its bowels, neceſſarily finds his 
advantage from new markets, and from having a cheaper 
carriage both for his productions and his manure. To the 
cheapneſs of conveyance, compared with land-carriage, may 
be added the advantages attendant on an eaſy and ſecure 
communication with the different parts of the country, during 
the tempeſtuous months of winter, and in times of war. 

Canals and navigable rivers, by diminiſhing the expence of 
carriage, put the remote parts of the country more upon a 
level with thoſe in the neighbourhood of large towns ; they 
are, on that account, the greateſt of all improvements: They 
encourage the cultivation of the remote parts, which are always 
the moſt extenſive circle of the country; and thereby rents 
are much improved: They are advantageous to towns, by 
breaking up the monopoly of the country in their neighbours 
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hood: And they are advantageous to all parts of the coun- 
try ; for, though they introduce ſome rival commodities, they 
open many new markets for their produce. 

When a navigable Canal has been once made, the manage- 
ment of it becomes quite ſimple and eaſy ; and with reſpect 
to the making, it is reducible to ſtrict rule and method: It 
may be contracted for with undertakers at ſo much per mile, 
and ſo much per lock : Such undertakings, therefore, may 
be, and accordingly frequently are, very ſucceſsfully. managed 
by joint-ſtock companies. Lighters and barges, which are 
uſed on a navigable Canal, pay toll in proportion to their 
weight or their tonnage; they pay for maintaining thoſe 
public works in proportion to the wear and tear which they 
occaſion : A more equitable way of maintaining ſuch works 
cannot be found; for the tax or toll, though advanced by 
the carrier, is finally paid by the conſumer. In ſhort, all 
Canals may be conſidered as roads of a certain kind, where 
one horſe can do the labour of 30 or 40 on the modern roads 
with modern carriages. Bad roads, and a difficulty of com- 
munication between plaees remote from each other, occafion 
2 kind of ſterility in a country, and render moſt things much 
dearer and ſcarcer than they would otherwiſe be; but even 
the beſt of roads are not one-tenth part the value of Canals, 
where the face cf the country will admit of them: The lat- 
ter, upon a ſmall fcale, I have ſeen executed, in ſome flat 
countries, at much leſs expence per mile than ſome turnpike 
roads, and frequently kept in repair at one-tenth part of the 
expence. Canals which are the property of a company of 
ſubſcribers, will be conftantly kept in repair, for their own 
intereſt obliges them to it; if not, the navigation ceaſes, with 
their profit as well as principal. With refpe& to the profit 


of ſome Canals to the ſhare-holders, it is aſtoniſhing : In one 
of 
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of the firſt executed Canals in Yorkſhire, the proprietors 
draw, at this moment, about 25ol. per cent. per annum 
on the ſhares originally ſubſcribed, that is to ſay, for every 
Iool. originally ſubſcribed, is drawn an annual income of 
250l. The profits of the Birmingham, and many other Ca- 
nals in this kingdom, are immenſe ; which are frequently the 
occaſion of rival Canals amongſt them, and have cauſed a re- 
duction in the profits of others. But attempts of this kind 
can never ſucceed in oppoſing that projected between New- 
caſtle and the Weſt Sea; as Nature ſeems to have pointed 
_ out one general line only, wherein there is any apparent 
practicability of its paſſing without enormous expences; great 
part of this line poſſeſſes greater advantages by being nearer 
the inhabited towns and humble vallies, than a perſon from 
Ireland of elevated ideas, who has lately written thereon, 
ſeems to think: For, let me add, that however ſpecious it 
may appear on paper, to carry a Canal over hills and dales, 
at an enormous expence, and thereby diſdainfully rejecting 
fix miles of navigation, which Nature has already bountifully 
given ys at this end of the line, I preſume J ſhall make it 
appear, in my Report, that his arguments are illuſive. 


The publication of that Report ſhall be effected as ſpeedi- 
ly as poſſible, and delivered to the ſubſcribers as originally de- 
termined on at the General Meetings. 


I am, GENTLEMEN, with the greateſt reſpect, 
Your humble ſervant, 


R. DODD. 


Newcaſtle, Feb. 28, 1795. 
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